Objectives: This study reports vocal function in a cross-section of children with subglottic stenosis. Each child had a history of laryngotracheal reconstruction and/ or cricotracheal resection surgery. Vocal function was measured using laryngoscopy, acoustic analysis, perceptual evaluation and impact of voice on quality of life.
Airway narrowing from subglottic stenosis (SGS) may be congenital or acquired following intubation or neonatal laryngotracheal injury. 1 Although uncommon, (incidence <0.63% 2 ), intervention establishes an airway through bypassing the obstruction (tracheostomy) or reconstructive surgery to expand or excise stenosis. 3 Two open surgical techniques exist as follows: laryngotracheal reconstruction (LTR) and partial cricotracheal resection (CTR). 4 Primary surgical outcomes are survival or decannulation.
In adults, voice quality is reduced following LTR or CTR, particularly in women. 5 In children, voice outcome may be poor 6, 7 or good, 8, 9 with good voice-related quality of life (QoL) despite persisting levels of hoarseness. 10 Voice quality is largely better where the resulting phonation is glottic rather than supraglottic.
| Study design
Using a cross-sectional design, participants were recruited from the Scottish National Complex Airways Management Service. All surviving children aged >5 years (n = 56) who had undergone LTR/ CTR were invited to take part through postal information leaflets.
| Setting
Participants attended a single outpatient appointment at the Royal Hospital for Children in Glasgow. Each appointment incorporated laryngeal evaluation, voice recording and completion of the PVRQoL.
| Participants
Fifty-six past patients who had a history of SGS and LTR were invited to participate. All had laryngofissure, with neonates tending to have rib grafts and older patients thyroid alar graft. Sixteen opted-in to the study: twelve attended, 1 withdrew and 3 failed to attend. NHS permissions were conditional on potential participants being contacted once and invited to "opt-in" to the study.
| Variables
Awake nasendoscopy was digitally recorded in eleven children using a STORZ CCD Video-Rhino-Laryngoscope model 11101VP.
All clinical cases are routinely evaluated using a high definition "chip-in-tip" nasendoscopy system, as transoral rigid stroboscopy is not as well tolerated as transnasal endoscopy in our population.
Audio recordings followed a standard protocol including 4 attempts at the sustained vowel sound [a] for 3-5 seconds, 6 sentences from the CAPE-V 20 and a sample of spontaneous speech.
Recordings were made in a sound-treated room tested for ambient noise reduction to 14 dB using a Tascam DR-05 Version 2 Dictaphone Linear PCM Portable Recorder. The inbuilt stereo condenser microphone was used with a mouth-to-microphone
Keypoints
• Decannulation has typically been the main outcome indicator for children with airway reconstruction such as laryngotracheal reconstruction or cricothyroid reconstruction.
• This study provides information on the voice outcomes of this population using a comprehensive evaluation of voice including laryngoscopy, perceptual and acoustic analysis of voice quality and subjective impact questionnaires of parents and children.
• Voice outcomes can be good in this cohort although replication of the study would be valuable to determine if this reasonably anticipated in children where any chronic medical conditions are largely resolved.
• Clinicians should be encouraged to evaluate voice in this population using a wide range of measurements in order to gather individual patient baseline data. Scores from the parent and child responses to the PVRQoL 18, 19 were calculated and compared to norms, where typical children score 90-100. 15 3 | RESULTS in the study such as chronic cardiac conditions (n = 2); chronic reflux condition (n = 1); in situ tracheostomy (n = 1) and a surgically damaged vocal fold (n = 1). 
| Participants

| Descriptive data
| Outcome data
The acoustic data are presented in Table 3 , showing each participant's F 0 , jitt%, shimm% and NHR value in comparison with age/gender-matched norms.
As shown in Figure 1 coded as "+" indicating "within normal range" and "À" indicating "out-with normal range." The modal GRBAS rating is given along with parent and child PVRQoL values.
| Main results
When all of the acoustic data lie within the normal range (#8,9,10,11), this was perceived as either "normal" or "mildly dysphonic" by the listeners. This is supported by at least 1 parent or child
PVRQoL score in the normal range. One question was rated as "not applicable" giving missing values from the total score-had it been rated as "not a problem" the total score would be 75.
b Two questions were rated as "not applicable" giving missing values from the total scores-had these been rated as "not a problem" the total score would be 60.
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| Generalisability
Evaluation of laryngeal function alone does not always identify those children for whom voice therapy is warranted, supporting the rationale for a multi-dimensional approach to voice evaluation in the paediatric population. 12 Furthermore, we propose that in this clinical population, the multifactorial definition of "good voice outcome"
does not necessarily require all voice parameters rated as "normal."
This would corroborate findings of previous research. 13 Long-term impact on voice quality arises only for those participants where there remain complex medical conditions. Further exploration and replication of these findings would support that assertion.
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